Nephron specific regulation of chloride channel CLC-K2 mRNA in the rat.
This study investigated the influence of salt intake on the nephron specific gene expression of the kidney chloride channel CLC-K2. To this end, male Sprague-Dawley rats were fed a low (0.02% wt/wt), normal (0.6% wt/wt), or high salt (8% wt/wt) diet for ten days, or they received the loop diuretic furosemide (12 mg/kg/day) for six days. Expression and regulation of messenger RNA for CLC-K2 was demonstrated by RNase protection assay and in situ hybridization in kidney cortex, outer medulla and inner medulla. Tubular localization and regulation were determined precisely by reverse transcription-polymerase chain reaction (RT-PCR) and real time PCR of microdissected nephron segments. In situ hybridization analysis and RNase protection assay of the total kidney revealed a down-regulation of CLC-K2 mRNA in the high salt diet rats and an up-regulation of CLC-K2 mRNA in furosemide treated rats, which were restricted to the outer medulla. Microdissection of collagenase treated kidney revealed CLC-K2 mRNA expression in the outer medullary thick ascending limb (mTAL), cortical thick ascending limb (cTAL), distal convoluted tubule (DCT), connecting tubule and cortical collecting duct (CNT/CCD), and outer medullary collecting duct (OMCD), whereas no signals were detected in proximal convoluted and straight tubules (PCT and PST), descending thin limb from the outer medulla (dTL), descending and ascending thin limb from the inner medulla (TL), inner medullary collecting duct (IMCD) and glomeruli (glom). Using RT-PCR and real time PCR, the changing levels of CLC-K2 mRNA after furosemide treatment or high salt diet were restricted to the mTAL, whereas CLC-K2 mRNA levels in cTAL and OMCD were not changed in furosemide or high salt rats compared to time paired controls. Given that CLC-K2 expressed in the thick ascending limb of Henle's loop is responsible for net chloride reabsorption in this part of the nephron, our findings suggest that in states of surplus salt and in states of severe salt deprivation, selective regulation of CLC-K2 mRNA plays a role in the adaptation of the kidney to different salt loads.